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NO, 



Experimental 

Crystal data 

C22H18N2O3S 
Mr = 390.44 
Monoclinic, P2^ 
a = 4.61595 (13) A 
b = 17.6844 (4) A 
c = 11.7068 (3) A 
^ = 91.285 (3)° 

Data collection 

Agilent Eos Gemini diffractometer 
Absorption correction: multi-scan 

(CrysAlis PRO and CrysAlis 
Agilent, 2012) 

T„i„ = 0.634, r„„ = 1.000 



V = 955.39 (4) A^ 
Z = 2 

Cu Ka radiation 
jLt = 1.72 mm^' 
r = 173 K 

0.24 X 0.18 X 0.06 mm 



6206 measured reflections 
2781 independent reflections 
2610 reflections with / > 2o'(/) 
Ri„. = 0.027 



In the title compound, C22H18N2O3S, disorder is found in the 
benzoyl group {A and B), as well as for four C atoms of the 
cyclohexene ring. Two orientations were modeled in a 
0.583 (5):0.417 (5) ratio. The cyclohexene ring is in a distorted 
chair conformation. The dihedral angles between the mean 
plane of the thiophene ring and the 4-nitrobenzene and phenyl 
rings are 30.9 (8) and 64.8 (3) (A) and 62.4 (7)° (5). The mean 
planes of the 4-nitrobenzene and the phenyl rings are almost 
perpendicular to each other, with dihedral angles of 85.4 (1) 
(A) and 83.9 (8)° (B). An extensive array of weak C-H- ■ -O 
interactions consolidate molecules into a three-dimensional 
architecture, forming chains along [001] and [010] and layers 
parallel to (Oil). 

Related literature 

For applications of 2-aminothiophene derivatives in pesticides, 
dyes and pharmaceuticals, see: Puterova et al. (2010). For the 
biological and industrial importance of Schiff bases, see: Desai 
et al. (2001); Karia & Parsania (1999); Samadhiya & Halve 

(2001) ; Singh & Dash (1988). For Schiff bases utilized as 
starting materials in the synthesis of compounds of industrial 
and biological interest, see: Aydogan et al. (2001); Taggi et al. 

(2002) . For related structures, see: Kaur et al. (2014fl,fo); 
Kubicki et al. (2012). For puckering parameters, see: Cremer & 
Pople (1975). 



Refinement 

R[F^ > 2a{F^)] = 0.035 

wR{F^) = 0.090 

S = 1.02 

2781 reflections 

263 parameters 

138 restraints 

H-atom parameters constrained 
Ap„ax = 0.21 e A"' 



Table 1 

Hydrogen-bond geometry (A, °). 



Ap„i„ = -0.19 e A"' 
Absolute structure: Flack x 

determined using 764 quotients 

nn-invmHr)] 

(Parsons & Flack, 2004) 
Absolute structure parameter: 
0.028 (16) 



D-H-A 




D-H 


H-A 


D-A 


D-H- - A 


CAA-mAA- 


■ Olff 


0.99 


2.38 


3.15 (4) 


135 


C4B-H4BA- 


■01^' 


0.99 


2.50 


3.45 (4) 


162 


C4B-H4BA- 


■ois' 


0.99 


2.26 


3.18 (4) 


154 


CIB-HIBB- 


■02" 


0.99 


2.46 


3.44 (3) 


169 


CUB-HUB- 


■ 03"' 


0.95 


2.55 


3.371 (13) 


145 


C21-H21-OM™ 


0.95 


2.40 


3.127 (18) 


133 


C21-H21-01B" 


0.95 


2.44 


3.13 (3) 


129 


Symmetry codes: (i) x - 

-x-l.v+i. + 


hl.y.z; (ii) 


.t+ 1, V, z + 1; 


(iii) —X — 1, y 


-J, -z; (iv) 



Data collection: CrysAlis PRO (Agilent, 2012); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis RED (Agilent, 2012); 
program(s) used to solve structure: SUPERFLIP (Palatinus & 
Chapuis, 2007); program(s) used to refine structure: SHELXL2012 
(Sheldrick, 2008); molecular graphics: OLEX2 (Dolomanov et al, 
2009); software used to prepare material for publication: OLEX2. 
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{2-[(4-Nitrobenzylidene)amino]-4,5,6,7-tetrahydro-l-benzothiophen-3-yl} 
(phenyl)methanone 

Manpreet Kaur, Jerry P. Jasinski, Channappa N. Kavitha^ H. S. Yathirajan and K. Byrappa 

1 . chemical context 

2. Structural commentary 

2-Aminotliiophene derivatives have been used in a number of applications, such as in pesticides, dyes and 
pharmaceuticals. A review on the synthesis and properties of these compoimds has been reported (Puterova et al, 2010). 
Schiff base compounds are an important class of compounds, both synthetically and biologically. These compounds show 
biological activities including anti-bacterial, anti-fungal, anti-cancer and herbicidal (Desai et al, 2001; Karia & Parsania, 
1999; Samadhiya & Halve, 2001; Singh & Dash, 1988). Furthermore, Schiff bases are utilized as starting materials in the 
synthesis of compounds of industrial (Aydogan et al, 2001) and biological interest such as yS-lactams (Taggi et al, 2002). 
Some of the recently reported Schiflfbase structures of 2-aminothiophenes by our group include {2-[(2-hydroxybenzyl- 
idene)amino]-4,5,6,7-tetrahydro-l-benzothiophene-3-yl} (phenyl)methanone (Kaurefa/., 2014a) and [2-benzyhdene- 
amino)-4,5,6,7-tetrahydro benzo[b]thiophene-3-yl](phenyl) methanone (Kaur et al, 20\Ab). Also, the crystal and 
molecular structures of two 2-aminothiophenes have been previously reported by our group (Kubicki et al, 2012). In 
continuation of our work on 2-aminothiophenes and Schiff bases, we report here the crystal structure of the title 
compound, (1). 

In (1), the cyclohexene ring is in a distorted chair conformation with four carbon atoms disordered over two sets of sites 
with an occupancy ratio of 0.583 (5): 0.417 (5) (Fig. 1). Puckering parameters C3/C4A— C7A/C8: Q and ^ = 0.511 (4) A 
and 157.387 (6)°, and C3/C4B— C7B/C8: Q and = 0.483 (8) A and 212.306 (8)° (Cremer & Pople, 1975). The disorder 
extends to the benzoyl residue (A & B). The dihedral angles between the mean plane of the thiophene ring and the 4- 
nitrophenyl and the phenyl rmgs is 30.9 (8) and 64.8 (3) (A) and 62.4 (7)° (B), respectively. The mean planes of 4-nitro- 
phenyl and the phenyl rings are almost perpendicular to each other with a dihedral angle of 85.4 (1) (A) and 83.9 (8)° (B). 
An extensive array of weak C — H - 0 intermolecular interactions leads to a 3-D architecure, forming chains along [001] 
and [010] and layers parallel to (Oil) (Fig. 2). 

3. Supramoiecular features 

4. Database survey 

5. Synthesis and crystallization 

To a solution of (2-amino-4,5,6,7-tetrahydro-benzo[b]thiophen-3-yl)- phenyl-methanone (200 mg, 0.79 mmol) in 10 ml 
of methanol an equimolar amoimt of 4-nitrobenzaldehyde (120 mg, 0.79 mmol) was added with constant stirrmg. The 
mixture was refluxed for 3 h. A yellow precipitate was obtamed. Completion of the reaction was confmned by TLC. The 
precipitate was filtered and dried at room temperature overnight. The solid was recrystallized using ethylacetate and the 
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crystals were used as such for x-ray diffraction studies. 
6. Refinement 

The H atoms were placed in their calculated positions and then refined using the riding model with Atom — H lengths of 
0.93 A (CH) or 0.97 A (CHj), and with U,so set to I.IU,^ of the parent atom. Disorder was modeled for C4A— C7Aand 
C4B— C7B of the cyclohexane ring, ClOA— C15A/01A and CI OB — C15B/01B of the benzoyl group over two positions 
with an occupancy ratio of 0.583 (5):0.417 (5). 




Figure 1 

ORTEP drawing of (I) showing the labeling scheme and 30% probability displacement ellipsoids (major and minor 
components of the disordered atoms in the cyclohexane, benzoyl groups are displayed with dashed lines). 
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Figure 2 

Molecular packing for (I) viewed along the b axis. Dashed lines indicate weak C — H-- 0 intermolecular interactions. H 
atoms not involved in the weak intermolecular interactions have been removed for clarity. 

{2-[(4-Nitrobenzylidene)amino]-4,5,6,7-tetrahydro-1-benzothiophen-3-yl}(phenyl)methanone 



Crystal data 

C22H18N2O3S 
M, = 390.44 
Monoclinic, P2\ 
0 = 4.61595 (13) A 
^= 17.6844 (4) A 
c= 11.7068 (3) A 

= 91.285 (3)° 
F= 955.39 (4) A^ 
Z=2 



F(000) = 408 

Z),= 1.357 Mgm-3 

Cu Ka radiation, 1 = 1.54184 A 

Cell parameters from 3146 reflections 

6* = 4.5-71.4° 

11= 1 .72 mm ' 

T= 173 K 

Irregular, yellow 

0.24 X 0.18 X 0.06 mm 



Data collection 

Agilent Eos Gemini 

diffractometer 
Radiation source: Enhance (Cu) X-ray Source 
Detector resolution: 16.0416 pixels mm ' 
m scans 

Absorption correction: multi-scan 
(CrysAlis PRO and CrysAlis RED; Agilent, 
2012) 

r„.„ = 0.634, r„ax = 1.000 



6206 measured reflections 
278 1 independent reflections 
2610 reflections with / > 2a{I) 
Rm = 0.027 

ftnax ~ 71.1°, 0mm ~ 3.8° 

h = -5^5 
/ = -11^14 
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Refinement 

Refinement on 
Least-squares matrix: full 

> 2ff(i?2)] = 0.035 
wR{F^) = 0.090 
S= 1.02 
2781 reflections 
263 parameters 
138 restraints 

Primary atom site location: structure-invariant 

direct methods 
Hydrogen site location: mixed 

Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated usmg the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds m cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 
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Z 


TT ^IJJ 


yJCQ. ) 


SI 


0.24441 (14) 


0.70387 (3) 


0.62913 (5) 


0.03214 (17) 




OlA 


0.009 (2) 


0.4397 (10) 


0.5799 (16) 


0.041 (2) 


0.583 (5) 


OIB 


-0.071 (4) 


0.4474 (15) 


0.576 (2) 


0.041 (2) 


0.417 (5) 


02 


-0.9787 (6) 


0.75162 (18) 


-0.0143 (2) 


0.0605 (7) 




03 


-1.1148 (6) 


0.84877 (16) 


0.0802 (2) 


0.0551 (7) 




Nl 


-0.0687 (5) 


0.64901 (14) 


0.44225 (18) 


0.0293 (5) 




N2 


-0.9655 (6) 


0.79235 (16) 


0.0691 (2) 


0.0385 (6) 




CI 


0.0964 (6) 
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0.5199 (2) 


0.0338 (6) 




C2 


0.1876 (6) 


0.56264 (16) 


0.5745 (2) 
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C3 


0.3469 (6) 


0.56491 (16) 
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0.0303 (6) 
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H-atom parameters constrained 
w = l/[o^(i^o') + (0.0608P)2] 

where P = (F„2 + 2F/)/3 
(A/ff)„^< 0.001 
^p^^ = 0.21 e A-3 
Ap„i„ = -0.19eA-3 

Absolute structure: Flack x determined using 
764 quotients [(/')-(^')]/[(^)+(^")] (Parsons & 
Flack, 2004) 

Absolute structure parameter: 0.028 (16) 
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Atomic displacement parameters (A^) 
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-0.0143 (1 
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C2— C9 1.378 (4) 

C3— C4A 1.51 (3) 

C3— C4B 1.50(4) 

C3— C8 1.359 (4) 

C4A— H4AA 0.9898 

C4A— H4AB 0.9899 

C4A— C5A 1.537 (14) 

C5A— H5AA 0.9902 

C5A— H5AB 0.9899 

C5A— C6A 1.523 (9) 

C6A— H6AA 0.9900 

C6A— H6AB 0.9900 

C6A— C7A 1.550(13) 

C7A— H7AA 0.9900 

C7A— H7AB 0.9899 

C7A— C8 1.48(2) 

C4B— H4BA 0.9900 

C4B— H4BB 0.9901 

C4B— C5B 1.524(17) 

C5B— H5BA 0.9900 

C5B— H5BB 0.9899 

C5B— C6B 1.511 (12) 

C6B— H6BA 0.9900 

C6B— H6BB 0.9900 

C6B— C7B 1.553 (17) 

C8— SI— C9 91.40(14) 

C16— Nl— C9 119.2(2) 

02— N2— 03 123.5 (3) 

02— N2— C20 118.4(3) 

03— N2— C20 118.1 (2) 
OlA— CI— C2 118.8(9) 
OlA— CI— ClOA 117.4(10) 
OIB— CI— C2 117.5(13) 
OIB— CI— ClOB 118.0(15) 
C2— CI— ClOA 121.2 (5) 
C2— CI— ClOB 122.5 (7) 
C3— C2— CI 122.2 (2) 
C9— C2— CI 125.0(2) 
C9— C2— C3 112.6(2) 
C2— C3— C4A 122.6 (5) 
C2— C3— C4B 130.1 (8) 
C8— C3— C2 112.9(2) 
C8— C3— C4A 124.5 (5) 
C8— C3— C4B 117.0(8) 
C3— C4A— H4AA 110.8 
C3— C4A— H4AB 108.5 
C3— C4A— C5A 109.3 (14) 
H4AA— C4A— H4AB 108.6 



C15A— H15A 0.9500 

ClOB— CUB 1.3900 

ClOB— CI 5B 1.3900 

CUB— HUB 0.9500 

CUB— C12B 1.3900 

C12B— H12B 0.9500 

C12B— C13B 1.3900 

C13B— H13B 0.9500 

C13B— C14B 1.3900 

C14B— H14B 0.9500 

C14B— C15B 1.3900 

C15B— H15B 0.9500 

C16— H16 0.9500 

C16— C17 1.462(3) 

C17— C18 1.393 (4) 

C17— C22 1.396 (4) 

C18— H18 0.9500 

C18— C19 1.382 (4) 

C19— H19 0.9500 

C19— C20 1.389 (4) 

C20— C21 1.377(4) 

C21— H21 0.9500 

C21— C22 1.390 (4) 

C22— H22 0.9500 

C8— C7B— H7BB 113.4 

C3— C8— SI 112.3 (2) 

C3— C8— C7A 123.4 (5) 

C3— C8— C7B 130.5 (6) 

C7A— C8— SI 124.3 (5) 

C7B— C8— SI 117.1 (6) 

Nl— C9— SI 123.3 (2) 

C2— C9— SI 110.8(2) 

C2— C9— Nl 125.8(2) 

CllA— ClOA— CI 116.5(7) 

CllA— ClOA— C15A 120.0 

C15A— ClOA— CI 123.5(7) 

ClOA— CllA— HllA 120.0 

C12A— CllA— ClOA 120.0 

C12A— CllA— HllA 120.0 

CllA— C12A— H12A 120.0 

CllA— C12A— C13A 120.0 

C13A— C12A— H12A 120.0 

C12A— C13A— H13A 120.0 

C14A— C13A— C12A 120.0 

C14A— C13A— H13A 120.0 

C13A— C14A— H14A 120.0 

C15A— C14A— C13A 120.0 
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C5A— C4A— H4AA 110.8 

C5A— C4A— H4AB 108.7 

C4A— C5A— H5AA 11 0.6 

C4A— C5A— H5AB 107.8 

H5AA— C5A— H5AB 107.9 

C6A— C5 A— C4A 111.7(11) 

C6A— C5A— H5AA 109.7 

C6A— C5A— H5AB 109.0 

C5A— C6A— H6AA 109.7 

C5A— C6A— H6AB 109.7 

C5A— C6A— C7A 109.1 (9) 

H6AA— C6A— H6AB 108.3 

C7A— C6A— H6AA 111.8 

C7A— C6A— H6AB 108.2 

C6A— C7A— H7AA 107.9 

C6A— C7A— H7AB 110.4 

H7AA— C7A— H7AB 107.5 

C8— C7A— C6A 110.0(13) 

C8— C7A— H7AA 1 09. 1 

C8— C7A— H7AB 111.9 

C3— C4B— H4BA 106.4 

C3— C4B— H4BB 111.5 

C3— C4B— C5B 113(2) 

H4BA— C4B— H4BB 107.7 

C5B— C4B— H4BA 106.4 

C5B— C4B— H4BB 111.0 

C4B— C5B— H5BA 107.1 

C4B— C5B— H5BB 110.3 

H5BA— C5B— H5BB 108.2 

C6B— C5B— C4B 112.0(16) 

C6B— C5B— H5BA 110.4 

C6B— C5B— H5BB 108.8 

C5B— C6B— H6BA 108.9 

C5B— C6B— H6BB 109.6 

C5B— C6B— C7B 111.6(15) 

H6BA— C6B— H6BB 107.7 

C7B— C6B— H6BA 106.1 

C7B— C6B— H6BB 112.8 

C6B— C7B— H7BA 107.1 

C6B— C7B— H7BB 113.8 

H7BA— C7B— H7BB 108.2 

C8— C7B— C6B 106.3 (17) 

C8— C7B— H7BA 107.7 

OlA— CI— C2— C3 40.0 (6) 

OlA— CI— C2— C9 -133.7 (5) 

OlA— CI— ClOA— CllA 25.5 (8) 

OlA— CI— ClOA— C15A -155.8(7) 

OlA— CI— ClOB— CUB 14.0(11) 



C15A— C14A— H14A 120.0 

ClOA— C15A— H15A 120.0 

C14A— C15A— ClOA 120.0 

C14A— C15A— H15A 120.0 

CUB— ClOB— CI 119.7(11) 

CUB— ClOB— C15B 120.0 

C15B— ClOB— CI 119.6(10) 

ClOB— CUB— HUB 120.0 

C12B— CUB— ClOB 120.0 

C12B— CUB— HUB 120.0 

CUB— C12B— H12B 120.0 

C13B— C12B— CUB 120.0 

C13B— C12B— H12B 120.0 

C12B— C13B— H13B 120.0 

C14B— C13B— C12B 120.0 

C14B— C13B— H13B 120.0 

C13B— C14B— H14B 120.0 

C13B— C14B— C15B 120.0 

C15B— C14B— H14B 120.0 

ClOB— C15B— H15B 120.0 

C14B— C15B— ClOB 120.0 

C14B— C15B— H15B 120.0 

Nl— C16— H16 119.0 

Nl— C16— C17 122.0(3) 

C17— C16— H16 119.0 

C18— C17— C16 121.7(2) 

C18— C17— C22 119.5(2) 

C22— C17— C16 118.8(2) 

C17— C18— H18 119.7 

C19— C18— C17 120.6(3) 

C19— C18— H18 119.7 

C18— C19— H19 120.9 

C18— C19— C20 118.3(2) 

C20— C19— H19 120.9 

C19— C20— N2 118.6(2) 

C21— C20— N2 118.6(3) 

C21— C20— C19 122.8 (2) 

C20— C21— H21 121.0 

C20— C21— C22 118.1(3) 

C22— C21— H21 121.0 

C17— C22— H22 119.6 

C21— C22— C17 120.7 (3) 

C21— C22— H22 119.6 

C4B— C3— C8— SI -178.4(18) 

C4B— C3— C8— C7A 4 (2) 

C4B— C3— C8— C7B -3 (2) 

C4B— C5B— C6B— C7B 63 (2) 

C5B— C6B— C7B— C8 -43 (2) 
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OlA— Cl— ClOB— C15B -157.1 (8) 

OIB— CI— C2— C3 60.5 (10) 

OIB— Cl— C2— C9 -113.2(10) 

OIB— Cl— ClOA— CllA 5.2(11) 

OIB— Cl— ClOA— C15A -176.1(10) 

OIB— Cl— ClOB— CUB -6.6(13) 

OIB— Cl— ClOB— C15B -177.7(11) 

02— N2— C20— C19 1.1 (4) 

02— N2— C20— C21 -179.3 (3) 

03— N2— C20— C19 179.9(3) 
03— N2— C20— C21 -0.5 (4) 
Nl— C16— C17— C18 -12.3 (4) 
Nl— C16— C17— C22 166.3 (3) 
N2— C20— C2 1— C22 -1 79.6 (2) 
Cl— C2— C3— C4A 1.3 (14) 
Cl— C2— C3— C4B 4 (2) 
Cl— C2— C3— C8 -177.6 (3) 
Cl— C2— C9— SI 176.5 (2) 
Cl— C2— C9— Nl 1.0(4) 
Cl— ClOA— CllA— C12A 178.7(6) 
Cl— ClOA— C15A— C14A -178.7 (7) 
Cl— ClOB— CUB— C12B -171.1 (11) 
Cl— ClOB— C15B— C14B 171.1 (11) 
C2—C1— ClOA— CllA -173.1(3) 
C2— Cl— ClOA— C15A 5.6(7) 
C2—C1— ClOB— CUB -170.3(5) 
C2— Cl— ClOB— C15B 18.6(11) 
C2— C3— C4A— C5A 164.9 (8) 
C2— C3— C4B— C5B -162.1 (11) 
C2— C3— C8— SI 2.6(3) 
C2— C3— C8— C7A -175.2(11) 
C2— C3— C8— C7B 177.6 (17) 
C3— C2— C9— SI 2.3 (3) 
C3— C2— C9— Nl -173.3 (2) 
C3— C4A— C5A— C6A 45.5 (19) 
C3— C4B— C5B— C6B -49 (3) 
C4A— C3— C4B— C5B -148 (21) 
C4A— C3— C8— SI -176.3 (13) 
C4A— C3— C8— C7A 5.9 (17) 
C4A— C3— C8— C7B -1 (2) 
C4A— C5A— C6A— C7A -65.1(16) 
C5A— C6A— C7A— C8 51.0(15) 
C6A— C7A— C8— SI 159.4(6) 
C6A— C7A— C8— C3 -23.0 (18) 
C6A— C7A— C8— C7B 120 (13) 
C4B— C3— C4A— C5A "2(18) 



C6B— C7B— C8— SI -169.6(11) 

C6B— C7B— C8— C3 16 (3) 

C6B— C7B— C8— C7A -25 (10) 

C8— SI— C9— Nl 174.9 (2) 

C8— SI— C9— C2 -0.8 (2) 

C8— C3— C4A— C5A -16 (2) 

C8— C3— C4B— C5B 19 (3) 

C9— SI— C8— C3 -1.1 (2) 

C9— SI— C8— C7A 176.7(11) 

C9— SI— C8— C7B -176.8(14) 

C9— Nl— C16— C17 -179.2 (2) 

C9— C2— C3— C4A 175.7 (13) 

C9— C2— C3— C4B 178 (2) 

C9— C2— C3— C8 -3.2 (3) 

ClOA— Cl— C2— C3 -121.2(4) 

ClOA— Cl— C2— C9 65.1 (5) 

ClOA— Cl— ClOB— CUB 102(5) 

ClOA— Cl— ClOB— C15B -69(5) 

ClOA— CllA— C12A—C13A 0.0 

CllA— ClOA— C15A—C14A 0.0 

CllA— C12A— C13A— C14A 0.0 

C12A— C13A— C14A— C15A 0.0 

C13A— C14A— C15A— ClOA 0.0 

C15A— ClOA— CllA— C12A 0.0 

ClOB— Cl— C2— C3 -135.7(7) 

ClOB— Cl— C2— C9 50.6 (7) 

ClOB— Cl— ClOA— CllA -73(5) 

ClOB— Cl— ClOA— C 15 A 105 (5) 

ClOB— CUB— C12B—C13B 0.0 

CUB— ClOB— C15B—C14B 0.0 

CUB— C12B— C13B— C14B 0.0 

C12B— C13B— C14B— C15B 0.0 

C13B— C14B— C15B— ClOB 0.0 

C15B— ClOB— CUB— C12B 0.0 

C16— Nl— C9— SI -14.8 (4) 

C16— Nl— C9— C2 160.3 (3) 

C16— C17— C18— C19 178.7(2) 

C16— C17— C22— C21 -178.1 (2) 

C17— C18— C19— C20 -0.8 (4) 

C 1 8— C 1 7— C22— C2 1 0.5 (4) 

C18— C19— C20— N2 -179.7(2) 

C 1 8— C 1 9— C20— C2 1 0. 8 (4) 

C19— C20— C21— C22 -0.1 (4) 

C20— C21— C22— C17 -0.6(4) 

C22— C 1 7— C 1 8— C 19 0.2 (4) 
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Hydrogen-bond geometry (A, °) 



D—Yi-A 


D— H 




D-A 


D—Yi-A 


c^A—mAA-om 


0.99 


2.38 


3.15(4) 


135 


(ZAB—mBA-OW 


0.99 


2.50 


3.45 (4) 


162 


Q,AB—mBA-0\R 


0.99 


2.26 


3.18(4) 


154 


C75— H7fiS"02" 


0.99 


2.46 


3.44 (3) 


169 


C13S— H13S-03'" 


0.95 


2.55 


3.371 (13) 


145 


C21— H21-0U'^ 


0.95 


2.40 


3.127(18) 


133 


C21— H21"01S'^ 


0.95 


2.44 


3.13 (3) 


129 



Symmetry codes: (i)^^!,^ z; z+1; (iii) -:xr-\,y-\ll, -z; (iv) -x-\,y+\l2, -z+1. 
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